Specific metal-oligonucleotide binding studied by high resolution tandem mass spectrometry.
Electrospray ionization Fourier transform ion cyclotron resonance mass spectrometry (ESI-FTICR-MS) was used to study the binding of metal ions to two oligonucleotides, d(pGCTTGCATp) and d(TTGGCCCTCCTT). Collision-induced dissociation (CID) of the metal-oligonucleotide complex revealed that metal ions preferentially bound to the central thymine region of the sequence. The most probable binding sites were the phosphodiester backbone since the sum of the maximum number of charge addition from the metal ions and the charge state of the whole complex was found to be equal to the number of ionizable protons on the DNA backbone. Although site-specific and sequence-specific binding was observed for all three of the metal ions studied, the binding specificity of UO2(2+) ions was significantly greater than for Mg2+ and Na+. These experiments demonstrate that ESI-MS/MS can be applied to study the binding of metal ions and their complexes to oligonucleotides, providing not only information on the number of metal ions binding to the oligonucleotide, but also information related to the binding site(s) and binding specificity.